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(54) METHOD FOR STERILISING WATER AND DEVICE FOR REALISING THE SAME 



(57) The present invention relates to a method for 
sterilising water as well as to a device for realising the 
same, wherein influent water is treated by the simulta- 
neous action of atomic oxygen, carbonic acid and 
hydrated ions of hydrogen peroxide in electrolysers that 
comprise two chambers with cationic exchange mem- 
branes (6, 14). When passing through gas separators 
(5), the catholyte is depleted of its hydrogen and further 
discharged from the device through a duct (4). The 
anolyte, which has acquired a pH of between 3 and 4, is 
depleted of oxygen 0 2 and carbon dioxide C0 2 in gas 
separators (7) before being fed through a duct (12) for 
treatment in a second electrolyser. Before entering the 
anodic chamber, the solution has a pH ranging between 
8.5 and 9.0 thanks to the adjunction of a sodium hydro- 
carbonate solution from a vessel (20). After the electrol- 
ysis in the second electrolyser, the catholyte has 
acquired a pH of between 7.0 and 8.5 in the cathodic 
chamber (1 1 ) and has been depleted of hydrogen in gas 
separators (13). The catholyte is then discharged from 
the device through a duct (16) and may be used as a 
drinkable water that exhibits improved organoleptic and 
bacteriological quality indices. The device for sterilising 
water comprises a pair of electrolysers which include 
cationic exchange membranes and comprise connec- 
tions from dosing vessels at the anodic chamber inlets. 
The electrolysers are linked together so that the anodic 
chamber outlet of the first electrolyser is connected to 
the anodic and cathodic chamber inlets of the second 
electrolyser. The anodic chamber outlet of the second 



electrolyser is in turn connected to the mixing chamber 
containing the influent water to be treated and fed into 
the first electrolyser. The cathodic chamber outlets of 
the first and second electrolysers consist in outlet chan- 
nels for the solutions obtained from the device, said 
solutions being drinkable water. 
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Description 

The invention falls into the field of chemical or phys- 
ical water processing in particular with electrolysis and 
is designed to obtain potable water using electrochemi- 
cal method. 

There is a method of water disinfecting based on 
water ozonization (1). The disadvantage of this method 
is cumbersome and complicated installation using a 
toxic substance 0 3 with strong corrosive properties, so 
as the care the amount of air should be prepared with to 
supply it with ozone bubbling the processed water. 
There is a method of water disinfecting with silver (2). 
The disadvantage of this method is considerable 
dependence of disinfecting efficiency on the water com- 
position (elements absorbing ions of silver reduce the 
disinfecting efficiency), so as the possible accumulation 
of silver (which is a heavy metal) and its compounds in 
the human body. There is a method of water clorination 
with sodium hypochlorite, obtained by electrolyzing 
water solution of NaCI (3). The disadvantages of the 
method are insufficient efficiency towards pathogenic 
bacteria, resistant to acidic environment, low efficiency 
of chlorine and its compounds in the water when hydro- 
gen is higher than 8, so as worse organoleptic proper- 
ties of the processed water. There is also an installation 
consisting of two electrolyzers, tanks for NaCI water 
solution preparation and a cistern to accumulate the 
solution of NaOCi obtained electrochemically (4). The 
disadvantage of this installation is that it is impossible to 
process separately the same amount of water with alka- 
line in the cathodic chamber, and with acidic in the 
anodic chamber by the products of electrochemical 
reactions. 

The problem to be resolved with the invention is the 
improvement of technical and economical characteris- 
tics of water The technical result of this invention is the 
improvement of organoleptic and bacteriological prop- 
erties of potable water by using electrochemically 
obtained carbonic acid H2C0 3 , monatomic oxygen O 
and hydrated ions of hydrogen peroxide H 2 0 2 as bacte- 
ria and compounds oxidizers. Two bichamber electro- 
lyzers with cation-exchange diaphragms are connected 
as shown at Fig. 1: 1 -input of crude water to the 
cathodic chamber of the first electrolyzer-catholyte 
removal from the installation as waste water, 2-input of 
water to the anodic chamber of the first electrolyzer, 
water mixed with dosed solution of NaHC0 3 to the 
anodic chamber of the second electrolyzer-mixture with 
the crude water coming to the installation for process- 
ing; 3-input of water mixed with the dosed solution of 
NaHC0 3 to the anodic chamber of the first electrolyzer- 
water processing in the anodic chamber of the first elec- 
trolyzer-catholyte discharge from the installation as 
potable water. Crude water is processed by simultane- 
ous action of oxygen, carbonic acid and hydrated ions of 
hydrogen peroxide in the two bichamber electrolyzers 
with cation exchange diaphragms. Water solution of 



sodium hydrocarbonate NaHC0 3 having pH = 10.5 ... 
1 1.5 is introduced into the anodic chamber of the first 
electrolyzer, while water solution of NaHC0 3 having pH 
= 8.5 ... 9.0 is introduced into the anodic chamber of the 

5 second electrolyzer. Anolyte with pH = 3 ... 4 received 
after the anodic chamber of the first electrolyzer flows 
then to both chambers of the second electrolyzer, out- 
put of the cathodic chamber is potable water with pH = 
7.0 ... 8.5. The anolyte received from the second elec- 

w trolyzer mixed with the crude water is delivered to the 
chambers of the first electrolyzer, while catholyte from 
the first electrolyzer is removed from the installation. 
Introducing sodium hydrocarbonate into circular anodic 
circuit allows improving organoleptic and biological 

is properties of the potable water. The point of the method 
is the simultaneous oxidizing effect of monatomic oxy- 
gen, carbonic acid and hydrated ions of hydrogen per- 
oxide, forming and existing only in electrolysis under 
electrolysis process, on bacteria and compounds possi- 

20 Wy present in the water. In order to prevent electrolytes 
flow and selective pass of Na + and H + ions from the 
anodic chamber to the cathodic chamber, so as to pre- 
vent pass of ON ions from the cathodic chamber to the 
anodic, the electrolyzers have cation exchange dia- 

2s phragms 6 and 14. When NaHC0 3 water solution gets 
into the anodic chamber of the first electrolyzer, the fol- 
lowing reactions take place on the anode under effect of 
electric current: 

so 2HC0 3 - 2e -> 2CO2 + H 2 0 +0'; 

^0-26^2^ + 0; 
0' + 0'->02 

35 

Meanwhile in the electrochemical cell of the anodic 
chamber the following reactions take place: 

HC0 3 -»H + + C0 2 - 3 

40 

H + + HCO* 3 -H 2 C0 3 

leaving the electrochemical cell of the anodic chamber 
the carbonic acid disintegrates: 

45 

H 2 C0 3 -H 2 0+C0 2 . 

Period of monatomic oxygen, carbonic add and 
hydrated ions of hydrogen peroxide's action on the 
so water depends on the applicable current parameters 
and on the water flow speed in the anodic chamber of 
the electrolyzers. 

Fig. 1 shows the installation to realize the declared 
method of water disinfecting: 1, 4, 9, 12, 16, 18. 19- 
55 pipelines; 2-mixer; 3, 11-cathodic chambers; 5, 7, 13, 
15-gas separators; 6, 14-cation exchange diaphragms; 
8, 17-anodic chambers; 10, 20-dosing tanks. 

Crude water by pipeline 1 through the mixer 2 divid- 
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ing into two streams goes to the first electroiyzer by two 
separate circuits: one of them leads the water to the 
cathodic chamber 3, and the other, having enriched the 
water with sodium hydrocarbonate from the dozing tank 
up to pH = 10.5 ... 11.5 leads it by the pipeline 9 to the 
anodic chamber 8. Completed the electrolysis process 
in the first electroiyzer, the catholyte through the gas 
separator 5 (where hydrogen is removed) and pipeline 4 
leaves the installation. The anolyte acquiring at the first 
electroiyzer the parameters pH = 3 ... 4 leaves the oxy- 
gen and C0 2 in the gas separator 7 and goes by the 
pipeline 12 to the second electroiyzer for the further 
processing. Before the solution enters the anodic cham- 
ber its pH increases up to 8.5 ... 9.0 by adding sodium 
hydrocarbonate from the dosing tank 20. Completed the 
electrolysis in the second electroiyzer, the catholyte 
having acquired pH = 7 ... 8.5 in the cathodic chamber 
and left hydrogen in the gas separator 13 abandons the 
installation through the pipeline 16 to be used as pota- 
ble water. Anolyte from the anodic chamber 17 of the 
second electroiyzer, having left the oxygen and carbon 
dioxide in the gas separator 15 goes to the mixer 2, mix- 
ing with the crude water to be processed in the installa- 
tion. 

The present method of water disinfecting and the 
installation realizing it are used in industrial galvanic 
equipment, in electrochemical gas production, in disin- 
fectants and cleaners production, in biotechnologies of 
the environmental pH correction and in water prepara- 
tion. 



the first electroiyzer is delivered to both anode 
chambers of the second electroiyzer, where of 
drinkable water of pH = 7.0...8.5 is discharged, 
anolyte obtained in the second electroiyzer is mixed 
5 with influent water at the anode chamber inlets of 
the electroiyzer, while catholyte from the first elec- 
troiyzer is discharged from a device. 

2. A device for performing the water disinfecting 
10 method of claim 1, comprising two electrolyzers 
with cation exchange membranes and connections 
from dosing vessels at the anode chamber in lets, 
wherein the anode chamber outlet of the first elec- 
troiyzer is connected to the anode and cathode 
is chamber inlets of the second electroiyzer is con- 
nected to a mixing chamber, containing influent 
water to be treated and fed into the first electroiyzer, 
the cathode chamber outlets of the first and second 
electrolyzers being outlet channels for solutions 
20 obtained in the device by the electrochemical 
method. 
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Claims 



1. A method of water disinfecting based on electroly- 
sis, comprising influent water treatment by simulta- 
neous action of atomic oxygen, carbonic acid and so 
hydrated ions of hydrogen peroxide in the anode 
chambers of two bichamber electrolyzers with cat- 
ion exchange membranes, wherein water solutions 
of NaNC0 3 having pH = 10.5... 11, 5 is fed into the 
anode chamber of the first tiectrolyzer, water solu- ss 
tion of NaHCQ3 having pH = 8.5...9.0 is fed into the 
anode chamber of the seoond electroiyzer, anolyte 
with pH = 3.. .4 obtained in the anode chamber of 
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